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U N T I L V E RY R E C E N T LY , most reported effects of videogames in children and adolescence centred upon the alleged negative consequences. These included videogame addiction (e.g. Griffiths & Hunt, 1995 , 1998 , increased aggressiveness (e.g. Griffiths, 1998) , and various medical and psychosocial effects (Griffiths, 1996) . Many people seem surprised that videogames have been used innovatively in a wide variety of therapeutic and medical contexts. As we shall see, 'videogame therapy' has been therapeutically successful in a wide range of childhood and adolescent disorders.
Videogames as physiotherapy and occupational therapy
Videogames have been used as a form of physiotherapy and/or occupational therapy in many different groups of people (e.g. those who are physically handicapped, learning disabled, emotionally disturbed). Much has been written about how boring and repetitive exercises are if someone is attempting to recover from or cope with a physical illness. The introduction of videogames into this context can be of huge therapeutic benefit. Videogames have been used innovatively as a form of physiotherapy for arm injuries (Szer, 1983) , in training the movements of a 13-year-old child with Erb's palsy (Krichevets, Sirotkina, Yevsevicheva, & Zeldin, 1994) , and as a form of occupational
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therapy to increase hand strength (King, 1993) . King showed that videogames could be used in an occupational therapy setting to increase hand strength among patients using just three-minute 'exercise' periods on computer games. Therapeutic benefits have also been reported for wheelchair users, burns victims, and muscular dystrophy sufferers (although all of these have included adults). More specifically, some wheelchair users find regular exercise programmes too difficult physically or psychologically, and many find that using standard arm crank or roller systems monotonous. O'Connor et al. (2000) looked for ways that individuals with spinal cord injuries would be motivated to exercise on a regular basis. As a consequence, they developed an interactive videogame system (Gamewheels) that provided an interface between a portable roller system and a computer. This system enabled wheelchair users to play commercially available videogames and their results demonstrated improved physical fitness in a sample of people with spinal cord injuries, spinal cord diseases, amputations, nerve diseases, and multiple sclerosis. Most of their participants (86%) reported that they would like a Gamewheels system for their home. Adriaenssens, Eggermont, Pyck, Boeckx, and Gilles (1988) reported the use of videogame playing as an exercise programme to facilitate the rehabilitation of upperlimb burn victims (using a variety of large to smaller joysticks). This technique not only helped overcome initial therapy resistance, but also encouraged and shaped movement of the hand wrist and elbow by providing feedback for the desired performance while also offering a distraction from pain. Finally, videogames were also used as a respiratory muscle training aid for young patients with Duchenne muscular dystrophy (Vilozni, BarYishay, Shapira, Meyer, & Godfrey, 1994) .
The use of videogames in almost all these differing contexts capitalizes on a number of inter-related factors. One of the most important is the person's motivation to succeed. Furthermore, videogames have advantages over traditional therapeutic methods that rely on passive, repetitive movements and painful limb manipulation (i.e. they focus attention away from potential discomfort).
Videogames as distractors in the role of pain management
Studies have shown that cognitive/attentional distraction may block the perception of pain. The reasoning is that distractor tasks consume some degree of the attentional capacity that would otherwise be devoted to pain perception. Videogame playing offers an ideal way to analyse the role of distraction in symptom control in paediatric patients. Redd et al. (1987) argue that the main reasons for this are that:
1. Videogames are likely to engage much of a person's individual active attention because of the cognitive and motor activity required. 2. Videogames allow the possibility to achieve sustained achievement because of the level of difficulty (i.e. challenge) of most games during extended play. 3. Videogames appear to appeal most to adolescents Videogames have also been used in a number of studies as 'distractor tasks'. For instance, one study (Phillips, 1991) reported the case of using a handheld videogame (Nintendo Game Boy) to stop an 8-year-old boy picking at his face. The child had neurodermatitis and scarring due to continual picking at his upper lip. Previous treatments (e.g. behaviour modification programme with food rewards for periods free of picking and the application of a bitter tasting product to the child's fingers) had failed, so a handheld videogame was used to keep the boy's hands occupied. After two weeks the affected area had healed. CLINICAL CHILD PSYCHOLOGY AND PSYCHIATRY 8(4) There are also a number of studies (e.g. Kolko & Rickard-Figueroa, 1985; Redd et al., 1987; Vasterling, Jenkins, Tope, & Burish, 1993) that have demonstrated that videogames can provide cognitive distraction during cancer chemotherapy in children. All these studies have reported that distracted patients report less nausea prior to chemotherapy and lower systolic blood pressure after treatment (when compared with controls). Such distraction tasks also reduce the number of painkillers needed. There are many practical advantages for using videogame therapy for paediatric patients during chemotherapy treatment. Redd et al. (1987) argue that:
1. Videogame playing can be easily integrated with most chemotherapy administration procedures. 2. Videogames represent a more cost-effective intervention than many traditional behavioural procedures such as hypnosis and relaxation. 3. Videogames can be played without medical supervision.
To date, there has been no long-term follow-up to such interventions and it is unclear whether patients eventually tire of such games. Therefore, factors need to be explored such as novelty, game preference, and relative level of challenge. This pain management technique utilizing videogames has also been applied successfully to children undergoing treatment for sickle cell disease (Pegelow, 1992) . As mentioned earlier, the studies by Adriaenssens et al. (1988) and O'Connor et al. (2000) on burns victims and wheelchair users claimed that success was in part due to the distraction from pain.
Videogames and the development of social and communication skills among the learning disabled
Videogames have also been used in comprehensive programmes to help develop social skills in children and adolescents who are severely retarded or who have severe developmental problems such as autism (e.g. Gaylord-Ross, Haring, Breen, & Pitts-Conway, 1984; Sedlak, Doyle, & Schloss, 1982) . Case studies such as those by Demarest (2000) are persuasive. Demarest's account of her own autistic 7-year-old son reported that although he had serious deficiencies in language and understanding, and social and emotional difficulties, videogame playing was one activity at which he was able to excel. This was ego-boosting for him and also had a self-calming effect. Videogames provided the visual patterns, speed and storyline that help children's basic skills development. Some of the therapeutic benefits Demarest (2000) outlined were language skills, mathematics and reading skills, and social skills. Horn, Jones, and Hamlett (1991) used videogames to train three children with multiple handicaps (e.g. severely limited vocal speech acquisition) to make scan and selection responses. These skills were later transferred to a communication device. Other researchers have used videogames to help learning disabled children in their development of spatial abilities (Masendorf, 1993) , problem-solving exercises (Hollingsworth & Woodward, 1993) and mathematical ability (Okolo, 1992a) . Other researchers have offered critiques on how best to use computer technology for improved achievement and enhanced motivation among the learning disabled (e.g. Blechman, Rabin, & McEnroe, 1986; Okolo, 1992b) .
Videogames and impulsivity/attention-deficit disorders
There are now a few studies that have examined whether videogames might be able to help in the treatment of children with impulsive and attentional difficulties. Kappes and GRIFFITHS: SOAPBOX Thompson (1985) tried to reduce impulsivity in incarcerated juveniles (aged 15-18 years) by providing either biofeedback or experience with a videogame. Impulsivity scores improved for both conditions. Improvement was also noted in negative self-attributions and in internal locus of control. The authors concluded that most likely explanation for the improvement in both experimental conditions was the immediate feedback. Clarke and Schoech (1994) also used videogames to help adolescents learn impulse control. A videogame was used for four weeks with four subjects (aged 11-17 years) diagnosed with impulse control problems. After the experimental trial, the participants became more enthusiastic and cooperative about treatment.
New (as yet unpublished) research (Wright, 2001) suggests that videogames linked to brainwave biofeedback may help children with attention-deficit disorders. Biofeedback teaches patients to control normally involuntary body functions such as heart rate by providing real-time monitors of those responses. With the aid of a computer display, attention-deficit patients can learn to modulate brainwaves associated with focusing. With enough training, changes become automatic and lead to improvements in grades, sociability, and organizational skills. Following on from research involving pilot attentiveness during long flights, a similar principle has been developed to help attentiondeficit children stay focused by rewarding an attentive state of mind. This has been done by linking biofeedback to commercial videogames. In their trial, Pope and Palsson (2001; cited in Wright, 2001 ) selected half a dozen Sony PlayStation games and tested 22 girls and boys between the ages of 9 and 13 who had attention-deficit disorder. Half the group got traditional biofeedback training, the other half played the modified videogames. After 40 one-hour sessions, both groups showed substantial improvements in everyday brainwave patterns, as well as in tests of attention span, impulsiveness and hyperactivity. Parents in both groups also reported that their children were doing better in school. The difference between the two groups was motivation. The videogame group showed fewer no-shows and no dropouts. The researchers do warn that the 'wrong kinds of videogame' may be detrimental to children with attention disorders. For instance, 'shoot 'em up' games may have a negative effect on children who already have a tendency toward short attention and impulsivity. They also state that the technique is an adjunct to drug therapy and not replacement for it.
Videogames in psychotherapeutic settings
Therapists working with children have long used games in therapy and games for therapy in sessions with their young patients (Gardner, 1991) . Play has been a feature in therapy since the work of Anna Freud (1928) and Melanie Klein (1932) and has been used to promote fantasy expression and the ventilation of feeling. The recent technological explosion has brought a proliferation of new games which some therapists claim to be an excellent ice-breaker and rapport-builder with children in therapy and behaviour management (e.g. Gardner, 1991; Spence, 1988) . Gardner (1991) claimed that the use of videogames in his psychotherapy sessions provided common ground between himself and his child clients, and provided excellent behavioural observation opportunities. According to Gardner such observations allowed him to observe:
• the child's repertoire of problem-solving strategies; • the child's ability to perceive and recall subtle cues as well as foresee consequences of behaviour and act on past consequences; • eye-hand coordination; CLINICAL CHILD PSYCHOLOGY AND PSYCHIATRY 8(4) • the release of aggression and control; • the ability to deal with appropriate methods of dealing with the joys of victory and frustrations of defeat in a more sports-oriented arena; • the satisfaction of cognitive activity in the involvement of the recall of bits of basic information; • the enjoyment of mutually coordinating one's activities with another in the spirit of cooperation.
Gardner went on to describe four particular case studies in which videogames were used to support psychotherapy. Although other techniques were used as an adjunct in therapy (e.g. story-telling, drawing, other games), Gardner claimed it was the videogames that were the most useful factors in the improvement during therapy. It is Gardner's contention that clinical techniques tend to change as a function of the trends of the times, although the goals remain the same. Slower paced and more traditional activities like those outlined above may lengthen the time it takes to form a therapeutic relationship as the child may perceive the therapist not to be 'cool' or 'with it'.
Spence (1988) is another advocate of the therapeutic value of videogames and has incorporated them into his repertoire of behaviour management techniques. Spence believes that videogames can be used instrumentally to bring about changes in a number of areas and provided case study examples for each of these changes. These are outlined briefly.
1. Development of relationships -Used videogames to provide the basis to develop a therapeutic relationship. The videogames gave an acceptable 'middle ground' for both parties to 'meet' which provided an enjoyable experience that could be shared. Relationships become close and trusting. 2. Motivation -Used videogames as 'bargaining counters' to motivate children to do things. This simply involved negotiating with an individual for a set period of work time or tasks in return for a set period playing videogames. 3. Cooperative behaviour -Used videogames to develop social skills and cooperation in individuals by making them share a computer with peers. Through the medium of videogames, individuals developed friendships that fostered cooperation. 4. Aggressive behaviour -Used videogames to 'take the heat out of situations', i.e. individuals played videogames when they were angry so that the 'damage' was inflicted on the videogames' characters rather than human beings. 5. Self-esteem -Used videogames as a measure of achievement to raise self-esteem.
Because videogames are skill based and provide scores, they can be compared and provide a basis for future goals. Beating personal high scores raised self-esteem in the individual.
As can be seen from Spence's brief summaries, the benefits outlined are similar to those outlined by Gardner (1991) .
Olsen-Rando (1994) reported on the development and initial assessment of a videogame version of the Talking, Feeling, and Doing Game. The game was developed by Richard Gardner MD, in order to facilitate the therapeutic process for those children who are inhibited, constrained, or resistive; or as an alternative therapeutic tool for children who are not characterized as resistive and thus freely reveal information. The game provides children an opportunity to talk about themselves in a way that is less anxiety-provoking than traditional methods of eliciting information about their underlying psychodynamics. Unfortunately, this was a descriptive account only and contained no evaluation. Similarly, Kokish (1994) described the use of a personal computer loaded GRIFFITHS: SOAPBOX with various videogames to aid play therapy with children. Case studies were outlined and reference was made to the fact that learning to use the computer as a play therapy tool was more difficult and slower than expected. Other similar innovative use of videogames in therapeutic settings include Matthews, De Santi, Callahan, KoblenzSulcov, and Werden (1987) , Favelle (1994) and Sherer (1994) .
Potential concerns?
As stated at the start of this article, there is growing evidence of the potential negative effects of videogames such as addiction and increased aggressive tendencies. Furthermore, there have been numerous reported medical side-effects including photosensitive epilepsy, head and eye strains, auditory hallucinations, enuresis, encoprisis, wrist pain, neck pain, elbow pain, and repetitive strain injuries (Griffiths, 1997; Griffiths & Wood, 2000) . Given these concerns, some may argue that videogames should not be used within a therapeutic context. However, what is clear from the studies involving the more negative consequences of playing is that they all involved children and adolescents who were excessive users of videogames. Very few of the therapeutic interventions using videogames either require or appear to facilitate excessive use. Therefore, taking all factors and variables into account and by considering the prevalence of play, there is little evidence of serious acute adverse effects on health from moderate play, and the evidence of serious adverse effects on health is rare. Adverse effects are likely to be relatively minor, and temporary, resolving spontaneously with decreased frequency of play, or to affect only a small subgroup of players. Excessive players are the most at-risk from developing health problems although more research appears to be much needed.
Concluding remarks
It is clear from the preceding overview that in the right context, videogames can have a positive therapeutic benefit for a large range of children and adolescents. Videogames have been shown to help children undergoing chemotherapy, children undergoing psychotherapy, children with particular emotional and behavioural problems (attentiondeficit disorder, impulsivity, autism), and children with medical and health problems (Erb's palsy, muscular dystrophy, burns). In terms of videogames being distractor tasks, it seems likely that the effects can be attributed to most commercially available videogames. However, one of the major problems is that reported positive effects in some instances were from specially designed videogames rather than those that were already commercially available. It is, therefore, hard to evaluate the therapeutic value of videogames as a whole. As with research into the more negative effects, it may well be the case that some videogames are particularly beneficial, whereas others have little or no therapeutic benefit whatsoever.
Videogames do seem to have great positive therapeutic potential in addition to their entertainment value. Many positive applications in education and health care have been developed. There has been considerable success when games are specifically designed to address a specific problem or to teach a certain skill. However, generalizability outside the game-playing situation remains an important research question.
